Megakaryocyte proplatelet-like process formation in vitro is inhibited by serum prothrombin, a process which is blocked by matrix-bound glycosaminoglycans.
The process of platelet shedding from megakaryocytes is incompletely understood, due in part to the impossibility of studying this dynamic process in vivo. Megakaryocytes in situ and in in vitro cultures display extended cytoplasmic processes constricted at platelet-sized intervals which presumably are the structural intermediates between megakaryocytes and platelets. This study describes the establishment of a serum-free culture system of purified guinea pig megakaryocytes in which extensive cytoplasmic process formation can be observed on 21 to 29% of the cells. The addition of as little as 0.05% pooled human serum to the cultures will completely but reversibly block process development. The serum inhibitor was identified as residual prothrombin, which upon contact with megakaryocytes is converted to the serine esterase thrombin. Thrombin directly prevents the formation of new processes and also induces retraction of existing processes. When megakaryocytes are cultured on Matrigel, process formation occurs even in an excess of thrombin. This potentiation of process development in the presence of inhibitory factors is mediated by the glycosaminoglycan content of Matrigel. The physiological implications of these observations are discussed.